This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



US 6,32 

1 

SPEAKER SYSTEM AND A METHOD FOR 
IMPROVING SOUND QUALITY THEREOF 

This application is a continuation of application Ser. No. 
08/373,250, filed Feb. 7, 1995 now abandoned which is a 
371 of PCT/JP92/01721 filed Dec. 28, 1992. 

TECHNICAL FIELD 

This invention relates to a cabinet where little standing 
waves are generated, particularly to a speaker system com- 
prising a cabinet suitable for reproducing high fidelity 
sounds, and a method for improving sound quality thereof. 

BACKGROUND ART 

Hitherto, a closed type cabinet, a bass-reflex type cabinet 
and a non-back baffle type cabinet have been known as a 
speaker cabinet. In the conventional cabinets, standing 
waves are generated by resonance of air inside the cabinet. 
The standing waves cause various problems as follows: 

(1) The standing waves interrupt movement faithful to 
signals of a diaphragm of a speaker unit. As a result, an 
output sound frequency characteristic is disturbed and repro- 
duced sound is distorted. 

(2) A wall surface of the cabinet resonates with standing 
waves to produce sounds of the cabinet. A reproduced sound 
accompanied by the sounds of cabinet is different from an 
original sound. Also, the reproduced sound sounds as if it 
winds round the cabinet and has little expansion. 

(3) A resonant sound of the standing waves leaks through 
the diaphragm of the speaker unit or a wall of the cabinet. 
Consequently, a specific sound of the reproduced sound has 
reverberation and is not clear. For solving these problems, 
various proposals have been made. 

For example, in regard to the above problem (1), there 
have been proposed a method for filling up the cabinet with 
a sound absorbing material; a method for using a perforated 
sound absorbing board (Japanese U.M. Publication 
[JITSUKOSHO] No. 49-27241); a method for using a 
perforated sound absorbing board together with a sound 
absorbing material (Japanese U. M. Publication 
[JITSUKAISHO] No. 54-3930); a method for setting a 
sound reflecting board (Japanese U. M. Publication 
[JITSUKOSHO] No. 57-49492); a method for using a 
honeycomb core together with a sound absorbing material 
(Japanese Patent Publication [TOKUKOSHO] No. 
58-45236); and a method for providing a sound absorbing 
cabinet inside the cabinet (Japanese Patent Publication 
[TOKUKOSHO] No. 61-61597. For the problem (2), it has 
been proposed that walls of a cabinet are thickened. For the 
problem (3), a method for covering an opening of a frame of 
a speaker unit with a sound absorbing material has been 
known. 

However, these proposals have the following disadvan- 
tages. 

< I ) In case the cabinet is filled with the sound absorbing 
material, a lively, dynamic sound can not be reproduced. 
With the perforated board, only a special standing wave 
having a wave length corresponding to a size of the perfo- 
ration can be absorbed to thereby have little absorbing effect. 
Thus, a plurality of standing waves is generated in the 
cabinet . which results in no practical use. In case the 
performed board is used together with the sound absorbing 
material, various problems accompanied by mal-effects of 
the «>und absorbing material arise. In case the sound reflect- 
ing board is used to scatter a sound, it is necessary to select 
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a material, size, shape and setting direction of the sound 
reflecting board according to a direction and a wave length 
of the standing wave. Thus, it is difficult to cope with many 
standing waves. Further, in case an uneven diffusion reflect- 

5 ing structure comprising the sound reflecting board is 
formed on an inner surface of the cabinet, an effective 
volume of the cabinet decreases. The honeycomb type core 
has a large total opening area so that it has an effect only for 
a specific sound. When the honeycomb core is used together 

10 with a sound absorbing material, a reproduced sound is 
accompanied by a mal-effect of the sound absorbing mate- 
rial. It has been proposed that a sound absorbing cabinet is 
provided in the cabinet. However, the purpose is to raise a 
reproduced sound pressure level by resonating with a sound 

15 of specific frequency. The sound absorbing cabinet having 
small internal loss makes a reproduced sound an unnatural 
sound accompanied by a reverberation, in resonance with a 
sound having a specific frequency, if used in a wide range 
sound reproducing speaker system. 

20 (2) In case the wall of the speaker cabinet is since the 
standing waves is not suppressed, the problem of the dia- 
phragm of the speaker unit can not be solved. 

(3) In case the opening of the frame of the speaker unit is 
covered with the sound absorbing material, a large quantity 

25 of the sound absorbing material causes a mal-effect to a tone 
quality. Also, it is difficult to eliminate mal-effects of the 
standing waves having frequencies less than 300 Hz with 
only the sound absorbing material. 

^ Q Accordingly, the present invention is to provide a speaker 
system which can reproduce a clear bass sound and a 
stereophonic sound having an expanded sound field and a 
method for improving sound quality thereof. 

DISCLOSURE OF THE INVENTION 

35 An object of the present invention is accomplished by a 
speaker system wherein a cabinet has a space enclosed by 
partition walls therein, the partition walls are formed of a 
material having high internal loss and semi-transmission for 

40 a plurality of standing waves, a total capacity of the space is 
more than one tenth of a capacity of the cabinet, and a closed 
end of the space is positioned between one-half and four- 
fifths of a distance from a longitudinal end of the cabinet to 
the other. Also, a ratio of cross-sections of the space and the 

45 cabinet is preferably larger than one to five in the cross- 
section crossing the longitudinal direction of the cabinet. 
The space may be replaced by a plurality of spaces of 
different dimensions. Also, a total area of opening areas of 
the space surrounded by the partition walls is preferably less 

50 than one tenth of a total surface area of the partition walls. 
Further, the partition walls may have a density per area of 
more man 0.01 g/cm 2 to less than 1.0 g/cm 2 and have a 
density per volume of more than 0.1 g/cm 3 . The partition 
walls may be made of paper. The space may be enclosed by 

55 the partition walls and the acoustic isolation walls. The 
space also may be enclosed by the partition walls, the 
acoustic isolation walls and a reinforcing member for the 
acoustic isolation walls. The effect of the present invention 
is also fuDy exhibited by the speaker system having the 
space formed of a paper box. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a central cross section of a first embodiment of 
a cylindrical type speaker system according to the present 
65 invention. 

FIG. 2 is a graph illustrating a characteristic of transmis- 
sion energy to frequency of the first embodiment 
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• . , . „ t rviindrical tube 6a is 23 cm in outside diameter and 88 cm 

FIG. 3(A) is a perspective view of a second embodiment £^ tubes ft (18 cm in outside 

according to the present invention and diameter, 12 cm in length, respectively), therein. The respec- 

FIG. 3(B) is a graph showing a frequency characteristic of ^ cylindrica i 6b have two cylindrical tubes 6c (12 

the second embodiment. cm j n outside diameter, 19 cm in length) ^rein. 

PIG 4(A) is a perspective view of a third embodiment Accordingly, four cylindrical tubes 6c are disposed in the 

suitable for a box type speaker system according to the cylindrical tube 6a in total An axis of the big pap«ju*5 

suitame ior a ^ ^ f / f respec0ve cybndncal tubes. A 

and 10 pj G 2 A dotted line shows a frequency characteristic of the 

FIG. 4(C) is a graph showing a frequency characteristic ot ^ system formed by eliminating the sound resonance 

the third embodiment. suppressing apparatus type 1 from the first embodiment. The 

FIG. 5(A) is a perspective view of a fourth embodiment f re q uenC y characteristics were measured with a microphone 

according to the present invention disposed at a distance of 10 cm from an edge surface of the 

FIG 5(B) is a section view showing an example of a part 15 speake r unit 3 on the axis, by scanning in sine waves. It is 

of a speaker unit. apparent from the graph that a distortion of the frequency 

FIG 6(A) is a perspective view of a fifth embodiment response is improved. Clearness of middle and bass sounds 

according Vo the present invention, is increased, and a sound expansion ™»«««- 

FIGS***) and «C) « pers.cuve views of paper , J^-^n^^=SS"« 

^G.^isagraphshowingafrequencycha.acteristicof ^^^Z^T^^ 

the fifth embodiment. ^ cylindrical tubes closed at both ends and having a 

FIG. 7(A) is a perspective view of a sixth embodiment ^ diameter Q f 18 cm and a length of 30 cm may be provided 

according to the present invention, 25 instead 0 f the cylindrical tubes 6a, 66, 6c. Further, the same 

FIG 7(B) is a graph showing a frequency characteristic of effect M described above can be obtained by a speaker 

the sixth embodiment. system comprising nine stacked cylindrical tubes closed at 

FIG 8(A) is a perspective view of a seventh embodiment one end and having a diameter of 18 cm and a length ol 1U 

according to me present invention, , 0 cm. However, with an only ^^^- d ?g 

Zg £(B) is a perspective view of a square tube, 3 ° ends and having a diameter of 18 cm a length of 85 cm and 

FIG. 8(B) is a perspective view oi M partitions therein, a distortion of the frequency response 

FIG. 8(C) is perspecuve view of a paper box, and ^ ^ rf } gQ ^ . $ M ^ y improved . Further , in 

FIG. 8(D) is a graph showing a frequency characteristic of ^ & p]urality of circular boards of double wall corrugated 

the seventh embodiment. cardboard, having a diameter of 25.2 cm, is fitted in a paper 

FIG 9(A) is a perspective view of a of a eighth embodi- 35 ^ Qf ^ { ^ 6t diamete r of 25 cm so that the paper tube is 

ment according to the present invention, divided into plural parts in a longitudinal direction, although 

FlfiS 9(B) and 9(C) are perspective views of closed listening feeling of sounds is improved, distortion is gener- 

boxes! and ated in another region in view of the frequency character- 

Fir, QiHm k a sectional view for showing an assembly 40 istic. 

ilJL «f S Incidentally, in case a sheet of kraft paper, Japanese paper, 

system of a part of cabinets. ^incio ^ ^ ^ ^ ^ ^ 

DETAILED DESCRIPTION OF PREFERRED whicn becomes less than 0.3 mm in thickness when pressed 

EMBODIMENTS at the time of attaching the speaker unit, is sandwiched 

hereunder. However, the present invention is not limited to heanL ^ ^ ^ ^ & ^ embodiment 

the embodiments. K ~«™ n . of a sneaker svstem according to the present invention. 

invention. ffmhon ; men t is a tallboy as in the first embodiment, but its height is 117 cm. The 

The speaker system of a first embodiment is a tauooy as in SUDDre ssine apparatus 2 type 9 comprises 

rype.non-direcuonalsoundradiationspeakersysteminclud- ~^ s ^ e 3^ WJ 2 > P made Sfa double wall 

ST. speaker cabinet (hereinafter called "cabinet") 1 formed ^JJ«J^ ^JJJJ cm m „, paper ^ 

into a longitudinal shape. The cabinet 1 comprises a front 55 ^^"^^ of 4cniagda le „gui of 4 cm. Both 

baffle 2 and a speaker unit 3 fined upwardly at a top .of *e ^amg LSTnSe are open to form opining areas O. 

cabinet. The cabinet 1 comprises s.de walls I forme of a big ^ , J^^,^^ clBd ^ square box with a 

paper tube of 25 cm in inside diameter, _ m in length, (L) ™°re spec m c ai y, 6 

and 5 cm in thickness, used as a building matenaL The : sufe ^onom 9^.e. c osed end C Jjvmg ^ ^ ^ ^ 

walls 4 are mourned on a thick board 5, and the front baffle 60 an a ^depU, a corrugated cardboard tube 

2 made of a plywood 1.1 cm in thickness is counted on the ^^ y o ™e ^ioth of 17 cm, a depth of 17 cm and a 

paper tubes. A sound resonance suppressing apparatus type having an outs.de >o ^ thereunder. 

1 corresponding to the cabinet 1 comprises a plurabt) of height of 35 cm ano a g P g ^ ^ fa ^ 
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that the sound resonance suppressing apparatus 2 type 9 is 
removed. It is apparent from the graph that the distortion of 
the frequency response caused by standing waves is reduced 
by the sound resonance suppressing apparatus 2 type 9 
according to the present invention. Clearness of a bass sound 5 
region is improved without reducing dynamic sounds. 

Conditions under which the same effect can be obtained 
by the mode of the present embodiment are described 
hereinbelow. Effect can be obtained by closing the square 
tube at one or both ends by a corrugated cardboard or a thick 10 
board. It is preferable that a cross sectional area of the square 
tube is about 50+30% of a cross sectional area of the paper 
rube having a diameter of 25 cm, but in case a total area of 
cross sectional areas of tube each having a smaller diameter, 
is the same as the above described rate, a plurality of rubes 15 
having the smaller diameter may be used. 

The partition wall 9a crossing the cabinet in a longitudinal 
direction is preferably disposed at a position of one-half to 
four-fifths of a distance from a sound source to an end 
portion of the cabinet, or at a position of one-half to - 
four-fifths of a distance from one end of the cabinet to the 
other end. 

The partition wall 9a may have a circular shape, a 
semicircular shape, or a doughnut shape to obtain good ^ 
effect. The partition wall 9a may be disposed between the 
partition wall 9b and the side wall 8 in a longitudinal 
direction. Also, it is preferable that edge portions of the 
partition wall 9a contact 4(A) the partition wall 9b in the 
longitudinal direction. 30 

It is preferable that the partition wall 9b in the longitudinal 
direction continues from an end of the partition wall 9a to an 
end of the cabinet. In case the partition wall 9b is serni- 
transmissive for standing waves in a long wavelength side 
generated in the cabinet 7, the partition wall 9a may have 35 
acoustic isolation. 

Although not shown in the drawing, as a modified speaker 
system of the embodiment 2 according to the present 
invention, in case a reduced structure having a cross section 
of about one-half of that of the square tube 9 and a partition ^ 
wall corresponding to the partition wall 9a provided 
between one-half to four-fifths of a distance from the front 
baffle 2 to the partition wall 9a, is additionally mounted 
inside the square tube 9 of a sound resonance suppressing 
apparatus 2 type, unevenness of the frequency characteristic 45 
is further reduced. 

FIG. 4 is a perspective view of a third embodiment. This 
embodiment relates to improvement in tone quality by a 
cabinet in a shape of a rectangular parallelepiped. 

A cabinet 10 is a closed-type cabinet made of a plywood 50 
or particle board of 2 cm in thickness, and having an inside 
height of 75 cm a width of 50 cm and a depth of 25 cm. A 
speaker unit (not shown) is a full range speaker having an 
aperture of 38 cm in diameter and attached to an opening 12 
of a front baffle 11. 55 

The same cabinet 10 and the speaker unit as those used in 
this embodiment are used in embodiments shown in FIGS. 
5 through 8. 

A sound resonance suppressing apparatus 3 type is formed 
of paper box assemblies 13. The paper box assembly 13 is 60 
formed of a set of five closed boxes integrated by an 
adhesive tape as shown in FIG. 4(B). Each of the closed 
boxes is made of a cardboard of 7 cmx7 cmx20 cm and 
having a thickness of 0.06 cm and a density per area of 0.04 
g/cm 2 . The respective paper box assemblies are brought 65 
close to a ceiling 14, back baffle 15 and both sides walls 16, 
17 of the cabinet 10, and fixed by an adhesive tape. 
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FIG. 4(C) shows a frequency characteristic of back sound 
in the cabinet. 

The frequency characteristic was measured by scanning in 
sine waves with a microphone disposed in the vicinity of an 
opening of a speaker unit frame. A cord of the microphone 
was provided through an insertion opening (not shown) 
provided on the cabinet 10. A curved line shows the fre- 
quency response with the sound resonance suppressing 
apparatus 3 type, and a dotted line shows the frequency 
response without the sound resonance suppressing apparatus 
3 type. It is apparent from the graph that distortion in the 
frequency characteristic is especially reduced in a region 
below 500 Hz. Sounds do not lose dynamic sense, and 
clearness of bass sounds is improved. 

In the embodiment, two paper box assemblies were used, 
but four or six paper box assemblies may be used. 

FIG. 5(A) is a perspective view of a fourth embodiment. 
A sound resonance suppressing apparatus 4 type used in 
the fourth embodiment is formed of angle type corrugated 
cardboards 19a, 19/?, 19c and 19d. The angle type corru- 
gated cardboards are formed of a double wall corrugated 
cardboard of a thickness of 0.4 cm and a width of 25.2 cm 
so that the tops of the angle portions i.e. height from a 
bottom portion are 7 cm, 1 1 cm, 6 cm and 3 cm are the angle 
cardboard fitted in the peripheral portions of the cabinet 
between the front baffle 11 and the back baffle 15. For the 
angle corrugated cardboard 19a, four corrugated cardboards 
of 25.2 cmx24 cm were used; for the angle corrugated 
cardboard 196, four corrugated cardboards of 25.2 cmxl8 
cm were used; for angle corrugated cardboard 19c, two 
corrugated cardboards of 25.2 cmx26 cm were used; and for 
angle corrugated cardboard 19a\ two corrugated cardboards 
of 25.2 cmx25.3 cm were used. In the fourth embodiment, 
the approximately same effect as that of the third embodi- 
ment was obtained. 

The effect of the invention is considered to be greater than 
the diffusion effect of bass sounds, by providing non-parallel 
surfaces with a double wall corrugated cardboard as a 
reflecting board. 

Also, in case a speaker unit having a weight heavier than 
1 kg is used in the fourth embodiment, if the speaker unit is 
suspended by a chain so that a frame abuts against a front 
baffle, a music, such as jazz, having impact sounds cane is 
improved . In this case, the frame and the baffle may be fixed 
together by a bolt to prevent damages caused when the 
speaker system is moved. Or, the frame may be provided 
with boards for preventing the speaker unit from being 
slipped on front, back and side portions of peripheral edge 
thereof. FIG. 5(B) shows an example of the above structure. 

A chain positioning member 22 (iron fitting) is used so 
that a speaker unit 21 suspended by a stainless steel chain 20 
abuts against the front baffle 11. A turnbuckle 23 is used for 
positioning the speaker unit in a vertical direction. It is better 
to provide a suspension fitting 24 at a position where the 
front baffle and the side wall join. 

FIG. 6(A) is a perspective view of a fifth embodiment. 
A sound resonance suppressing apparatus 5 type is formed 
of paper boxes 25 and a paper box 26. The paper box 25 is 
a closed type box made of a cardboard of 0.06 cm in 
thickness which is waterproofed on a surface, and has a 
dimension of 7 cmx7 cmx20 cm, as shown in FIG. 6(B). The 
twenty-nine paper boxes are disposed along a ceiling board, 
a bottom board and side walls inside the cabinet, as shown 
in the drawing, and fixed by an adhesive tape or drawing 
pins, if necessary. The paper box 26 is a closed box (5 
cmx34 cmx36 cm) made of a double wall corrugated 
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is fixed on the back baffle 15 at a back s.de of the speaker mgerf. ^^.^ of 5 cmxl5 cmx22 cm . 

unit. . pj G g/ D ) i s a graph showing frequency characteristics of 

FIG. 6(D) is a graph showing a frequency characteristic ot ^ ^ ^ side in ^ ^ embodiment. A dotted 

sounds at the back side. It is apparent from the graph that Uie ^ & frequency characteristic when the sound reso- 

standing waves are reduced. Especially, in the fifth suppressillg apparatus is not used, and a curved line 

embodiment, reduction of the standing waves in the vicinity shows a frequ ency characteristic when the sound resonance 

of 650 Hz is due to the paper box 26 shown in the drawing. suppr essing apparatus is used. It is apparent from the graph 

Clearness of middle and bass sounds is improved. Clearness ^ stan ding waves are reduced in the embodiment. Distor- 
of middle and bass sounds is increased. Incidentally, io tion an d reverberation are removed, clearness of middle and 

although the twenty-nine paper boxes 25 were used in the bass sounds is increased, and dynamic sounds are repro- 

embodiment, another fourteen paper boxes may be added to duce d. Ears sense as if sounds come from all the surrounding 

obtain eood effect. The additional fourteen paper boxes are areas rather than the speaker cabinet, and sounds having 

stacked on the bottom board so that forty three paper boxes expansion can be reproduced. Incidentally, in case tiie 
in total are used. A bass sound region reproduction limit and 15 cardboard or the corrugated cardboard constituting the 

reoroduction levels in middle and bass sound regions are not sound resonance suppressing apparatus 7 type is crump led to 

Sv changed soften and used, tone quality can be further improved. In the 

FIG 7(A) is a perspective view of a sixth embodiment. method of the invention, in case the inside partitions of the 

0.4 cm in thickness as ^ I in ^und = thereg ^^^^J^^,^ 
^wT^^^^^SSSS- of , 5 The embodLnt P rela^s to an improvement of tone quality 

wall corned caXards^ are fiSeTin parallel to a height of 1 60 cm, a width of 60 cm and , ^P*°IZZ£ 

Sng S, a bottom board and side boards between front a n outside dimension, wherein three double waUconvgated 

Z 1 back baffles so that a plurality of closed spaces are cardboards 36Z> of 0.4 cm in thickness are attached to an 

fcled LrS i^ide of a plywood 36a of 1.4 cm in thickness, as shown in 

lormea inerein. hi-HVM cm FIG 9(D) The cabinet has a structure where three cabinets 

l£ i ^'^^c^^^^ S 32 S are stacked so that the cabinet is cut off a, heights 

H2-19 cm, H4=o cm, w cm, of 7Q cm md , 20 cm fr om a bottom. The stacking portion. 

die back side sounds in the sixth embodiment. ^"fixing member 37 for preventing the cabinets from 

1, is apparent from the graph mat distortion in the fre- n*atab eftx ing r ^ ^ ^ 

quency characteristic caused by standing waves is reduced. JjJ^J 1 ,* ^ f s * full range speaker having an 

Clearness of middle and bass sounds is improved. aperture of 38 cm which is suspended by a chain so that the 

As a modification of the sixth embodiment, a sound 40 i~ ^ shown) abuts against a from baffle of an 

resonance suppressing apparatus is considered.^ whemn a cabinet 32 . 

height HI need not be equal to H3 and the width Wl need resonance suppressing apparatus 8 type is 

not be equal to W2, Further, double wall corrugate^ ca£ T£ JJ-J^ PP 4 J ^ 4J „ 4g ^ 46 

boards 27a for determimng lengths of Wl W2 and I contact corrugated cardboard of 0.4 cm in 

big both side walls may be replaced with i thick board Sf s that 45 JjJ^ssX closed boxes 38, 39 and 40 have a depth of 

the thick boards can also be used as side waU reinforcing Sickness. hi representative example 

members. In the same way, the double wall corrugated J°J™ B 2£££. Vclosed boxes 38, 39 and 40 are 

cardboards contacting the front baffle back baffle ceding ffiSKS- tive cabineU 31 , 32 

board and bottom board may be partly replaced by thick ™*™ a ™ shown fa nG . 9(A) . dosed boxes 41, 42, 43, 44, 

boards and also used as reinforcing members therefor. 50 JJ» ». « have ^r boxes 48 inside the outer 

FIG. 8(A) is a perspective view of a seventh embodiment. ^ ^ ^ rf a ^ M shown m fj G 9(C) . 

A sound resonance suppressing apparatus 7 type of the ^ feox 43 ha$ a cross section of one half of that of 

seventh embodiment is formed of ten square tubes 28 made ^ ^ ^ is partitioned into three portions therein, 

of a cardboard and having two inner partitions between ^ 4J 42 45 ^d 46 are attached to the front 

closed both ends as shown in FIG. 8(B), and two closed-type 55 rf ^ respective ca binets 31 and 33. The closed 

corrugated cardboard box 29 as shown in FIG. 8(C). Two 43 and ^ m at iached to the side walls of the cabinet 

sets of the five square tubes 28 are provided uprightly near ^ 

both side walls, respectively. The two closed-type corru- ^ ^ ^ ^ sysKm ^ ±i& embodiment, 

gated cardboard boxes are fixed side by side to the oacK ^ u ^ d sounds having no distortion, no discomfort, high 

baffle at a position opposite to the speaker unit The square 60 £ d , oved expansion can be obtained so that 

tube 28 is made of a cardboard of 0.06 cm m thickness, and not disturb person's ears. 

composed of a closed box of 7 cmx7 cmx20 cm a ^0x01/ representative embodiments of the invention 

cmx7 cmx24 cm having an open top end which is disposed ™ her einabove, the present invention is 

below the closed box and fixed by an adhesive tape, and ^ e ^to tose embodiments 

another box of 7 cmx7 cmx24 cm having an open top end 65 ^^^tepLta. walls to be used in the 

Sr^r^S invlLrrfddition to P a corrugated cardboard and a 



